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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

1. This action is responsive to communications: Application filed 25 March 2004. Claims 
1-16 are pending. 

Information Disclosure Statement 

2. The information disclosure statement(s) (IDS) submitted on 25 March 2004 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the examiner has considered the 
information disclosure statement(s). 

Specification 

3. The abstract of the disclosure is objected to because it is too lengthy. Applicant is 
reminded that the abstract should be no longer than 150 words. Correction is required. See 
MPEP§ 608.01(b). 

Claim Objections 

4. Claim 15 is objected to because of the following informalities: 

Claim 15, line 2, 'program means adapted to' should be stated more appropriately, such as 
—program means to-. Phrases including: 'can', 'might', *are configured', 'are assignable', and 'is 
connectable' among others, merely recite the ability of cases to occur, but do not explicitly 
require them to do so. They fail to claim a positive recitation of the interconnectivity of all 
elements of a system. The above are merely examples and do not necessarily represent every 
instance of objectionable matter within the claims. 
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Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

6. Claims 1-6, 9, 1 1-12 and 14-16 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Ming et al. (WO 02/095730 Al) referred to as Ming hereinafter. 

Claim 1 : Ming discloses a method for pre-processing speech comprising the steps of: 

i. receiving a speech signal (S) (p. 37, line 16, 'For clean speech input, this model 
produced.,. 

ii. separating a spectrum (F) of said speech signal (S) into a given number (N) of 
predetermined frequency sub-bands (Fi, Fn) (p. 3, lines 7-8, 'In this approach, the full speech 
frequency band is divided into several sub-bands, 

iii. analyzing [featuring, extract feature] said speech signal (S) within each of said 
frequency sub-bands (Fi, Fn) (p. 5, lines 23-26, it is inherent that if an invention is based on 
interpreting features on an input signal, that the input signal is analyzed to perform operations on 
said signal (sub-band) (e.g. analyze, interpret, extract features, compare to other signal segments, 
etc...)).; 

iv. thereby generating respective band-dependent acoustic feature data (Oi, On) for 
each of said respective frequency sub-bands (F|, Fn), which band-dependent acoustic feature 
data (Oi, On) ,are at least in part representative for said speech signal (S) with respect to a 
respective frequency sub-band (Fi, Fn) (p. 7, line 23 - p. 8, line 2); 
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V. deriving band-dependent likelihoods (bi, bN) for occurrences of speech elements 
(PI, ...,Pm) or of sequences thereof within said speech signal (S) based on said band-dependent 
acoustic feature data (Oi, On) and/or a derivative thereof (p. 8, lines 13-20); 

vi. analyzing said speech signal (S) within said entire spectrum (F) (p. 24, lines 10-13, 
'Based on these log filter-bank spectra, both the fiilUband features and sub-bands features were 
calculated. The full-band features were used for comparison, '); 

vii. thereby generating full-band acoustic feature data (FBE-F; FFBE; FBE-F-SSUB; 
Of,ssub), which are at least in part representative for said speech signal (S) with respect to said 
entire spectrum (F) (p. 24, lines 10-13, * Based on these log filter-bank spectra, both the full-band 
features and sub-bands features were calculated. The full-band features were used for 
comparison, '); 

viii. deriving a full-band likelihood (Bff; Bssub) for occurrences of speech elements (PI, 
Pm) or of sequences thereof within said speech signal (S) based on said full-band acoustic 

feature data (FBE-F; FFBE; FBE-F-SSUB; Of,ssub) and/or a derivative thereof (p. 24, lines 10- 
13, 'Based on these log filter-bank spectra, both the full-band features and sub-bands features 
were calculated. The full-band features were used for comparison, '); 

ix. deriving an overall likelihood (B) for occurrences of speech elements (P 1, Pm) or 
of sequences thereof within said speech signal (S) based on said band-dependent likelihoods (b|, 

bw) and said full-band likelihood (Bff; Bssub) (p. 19, line 24 - p. 20, line 24). 

Claim 2 : Ming discloses a method as per claim 1 above, further comprising when 
deriving said overall likelihood (B) said band-dependent likelihoods (bi, bN) are 
combined to a union model likelihood (Bu,mfcc) determining the number of uncorrupted 
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frequency sub-bands of said frequency sub-bands (Fi, Fn), and adding all possible 
combinations of products of different band-dependent likelihoods (b|, bN) corresponding to 
respective frequency sub-bands (p. 19, line 24 - p. 20, line 24). 

Claim 3 : Ming discloses a method as per claim 1 above, further comprising when said 
band-dependent acoustic feature data (Oi, On) comprise respective band-dependent mel- 
frequency cepstral coefficient features, which are based on mel-frequency cepstral coefficients or 
a derivative thereof derived from respective frequency sub-bands (F|, . . Fn) (p. 25, lines 10- 
15). 

Claim 4 : Ming discloses a method as per claim 1 above, further comprising, a 
predetermined broadband noise robustness technique (e.g. spectral subtraction, frequency 
filtering) is applied prior to deriving said full-band likelihood term (Bff; Bssub) (p. 30, lines 16- 
21, 'was then used to build a Wiener filter, derived from spectral subtraction to enhance the 
noisy signal befi)re recognition, ' [emphasis supplied]). 

Claim 5 : Ming discloses a method as per claim 4 above, further comprising wherein said 
broadband noise robustness technique is based on a frequency-filtering technique (p. 30, lines 
12-14). 

Claim 6 : Ming discloses a method as per claim 4 above, further comprising wherein said 
broadband noise robustness technique is based on a method of spectral-subtraction (p. 30, lines 
16-21, 'was then used to build a Wiener filter, derived from spectral subtraction to enhance the 
noisy signal before recognition. ' [emphasis supplied]). 

Claim 9 : Ming discloses a method as per claim 1 above, further comprising wherein said 
fiiU-band acoustic feature data (FBE-F; FFBE; FBE-F-SSUB; Of.ssub) comprise fiiU-band 
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mel-frequency cepstral coefficient features, which are based on mel-frequency cepstral 
coefficients or a derivative thereof de-rived from said entire spectrum (F) (p. 24, lines 8-16). 

Claim 11 : Ming discloses a method as per claim 1 above, further comprising when said 
full-band acoustic feature data (FBE; FFBE; FBE-F-SSUB; Of.ssub) comprise spectrally changed 
full-band mel-frequency cepstral coefficient features (Of^ssub), which are generated by applying 
a method of spectral subtraction (p. 30, lines 16-21, 'was then used to build a Wiener filter, 
derived from spectral subtraction to enhance the noisy signal before recognition, ' [emphasis 
suppUed]) to said full-band mel-frequency cepstral coefficient features (Of), (p. 25, lines 10-15). 

Claim 12 : Ming discloses a method as per claim 1 above, further comprising wherein 
said band-dependent likelihoods (b|, bN) and said likelihood term (Bff; Bssub; Bu,ff) are 
determined using a probability estimator (p. 12, lines 1-8). 

Claims 14-16 : Claims 14-16 are similar in scope and content to that of claim 1 above and 
so therefore are rejected under the same rationale. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 7-8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ming 
in view of K,K. Paliwal, 'On The Use of Filter-Bank Energies As Features For Robust 
Speech Recognition', August 1999; pp. 641-644 referred to as Paliwal hereinafter. 
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Claim 7 : Ming discloses a method as per claim 1 above however failing to, but Paliwal 
does specifically disclose, a method comprising wherein said full-band acoustic feature data 
(FBE-F; FFBE; FBE-F-SSUB; Of.ssub) comprise filter bank energy features (FBE-F), which are 
based on filter bank energies derived from said entire spectrum (F) (Abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Paliwal in the method of Ming because Paliwal 
discloses a method that, after thorough experimentation, performs better by providing as good as 
or more accurate speech recognition results that methods currently used; for instance Mel- 
Frequency cepstral coefficients, which have some setbacks, such as: 1) They do not have any 
physical interpretation, and 2) Liftering of cepstral coefficients, found to be highly useful in the 
earlier dynamic warping-based speech recognition systems, has no effect in the recognition 
process when used with continuous observation Gaussian density hidden Markov models 
(HMMs) (p. 641, Introduction). 

Claim 8 : Ming discloses a method as per claim 1 above however failing to, but Paliwal 
does specifically disclose, a method comprising wherein said fiall-band acoustic feature data 
(FBE-F; FFBE; FBE-F-SSUB; Of,ssub) comprise filtered filter bank energy features (FBE-F), 
which are based on filter bank energies derived fi-om said entire spectrum (F) (p. 641, 
Introduction). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Paliwal in the method of Ming because of the reasons 
described above. 
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Claim 10 : Ming discloses a method as per claim 1 above however failing to, but Paliwal 
does specifically disclose, a method comprising wherein said full-band acoustic feature data 
(FBE-F; FFBE; FBE-F-SSUB; Of,ssub) and/or said band dependent acoustic feature data 
(Oi,...,On) comprise PLP-linear prediction filter features, which are based on PLP-linear 
prediction filter coefficients (p. 643, We model the correlation among consecutive FBEs by a 
linear predictor (LP),., where ai, i = 1,2, p, are the LP coefficients. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Paliwal in the method of Ming because of the reasons 
described above. 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ming in view of 
Nadeu et al., ^Time and Frequency filtering of filter-bank energies for robust HMM speech 
recognition', Speech Communication 34 (2001) 93-114 referred to as Nadeu hereinafter. 

Claim 13 : Ming, in view of Paliwal discloses a method as per claim 1 above however 
failing to, but Nadeu does specifically disclose, a method of frequency filtering (p. 98, Section 
3.2) comprising wherein filtered frequency bank energies are determined by means of a suitable 
method, by utilizing weighted averages of spectral filter bank energy magnitudes in order to 
determine filtered firequency bank energies for given windowed speech frames (p. 95, Section 
2.1). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Nadeu in the method of Ming because Nadeu provides a 
firequency filtering method that is, 'a simple and effective operation that performs a combination 
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of decorrelation and liftering, while still maintaining the speech parameters in the frequency 
domain, so avoiding the disadvantages of cepstral coefficients that were listed in Section 3.1 
[They do not lie in the frequency domain, so lacking a frequency meaning which may be useful, 
especially for implementing robust techniques; 2. As most current HMMs use Gaussian 
distributions with diagonal covariance matrices and ML-estimated standard deviations, those 
HMMs cannot benefit from a cepstral weighting (liftering), since any multiplying factor that is 
applied to the observations does not affect the Gaussian exponent calculation; 3, They require a 
DCT computation.].' (p. 104). 



Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Fiocca (USPN 5,625,743), One (USPN 5,583,888) and Kapust et al. (USPN 
5,583,784) all disclose frequency analysis methods utilized in speech recognition. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Justin W. Rider whose telephone number is (571) 270-1068. The 
examiner can normally be reached on Monday - Friday 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Hudspeth can be reached on (571) 272-7843. The fax phone nxunber for 
the organization where this application or proceeding is assigned is 571-273-8300. Information 
regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available 
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through Private PAIR only. For more information about the PAIR system, see http://pair- 



direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from 
a USPTO Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

J.W.R. 
04 June 2007 




